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Gelatinization and Retrogradation Properties of
Modifiec. Starch by Steeping Sweet Potato

Shin-Kyung Lee and Mal-Shick Shin
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Abstract

Gelatinization and retrogradaticn properties of modified starches which were prepared by steeping
sweet potato at 40C for 2, 4, 7 and 10 days were investigated. The peak temperature of gelatinization
and enthalpy of untreated starch 1y DSC were 53.9C and 1.32 cal/g, respectively, but those of modified
starch were increased by steepirg. In gelatinization by alkali, starches with 2, 4 and 7 day steeping
showed higher viscosities than urtreated starch, whereas the viscosities of starches with 10 day steep-
ing decreased. The clarities in paste decreased during storage in all starches and decreased in starches
with steeping. The degrees of retrogradation by a-amylase-iodine method were higher in starches
with steeping than untreated starch. The enthalpy of retrograded starches by DSC increased by
steeping except 4 day steeping s:arch. The sweet potato extract containing sugar inhibited the retro-
gradation of starch paste and th: degree were higher in residual starches than in untreated starch.
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Fig. 1. DSC thermograms of starches during steeping
of sweet potato (starch:water=1:2)

A: Untreated, B-E: Steeping for 2(B) 4(C), 7(D) and
10(E) days

Table 1. DSC characteristics of
steeping of sweet potato

starches during

Steeping Gelatinization temperatjrc

period - -

(day) T, (€)y T,(cy T +C) AH (Cdl/g
0 59.8 73.7 839 1.32
2 59.0 717 829 1.05
4 63.1 74.1 82.3 1.65
7 63.3 76.6 85.3 1.74
10 63.6 774 84.3 1.83
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Fig. 2. Alkali gelatinization patterns of starches during
steeping of sweet potato
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Fig. 3. Changes in transmittance of 0.1% starch sus-
pensions during steeping of sweet potato

®; 0 day, B; 2 days, OI; 4 days, a; 7 days, o 10
days

Table 2. Degree of retrogradation of starches during
steeping of sweet potato by a-amylase-iodine method

Steeping period(day)

Degree of retrogradation(%)

0 20.3
2 227
4 23.1
7 235
10 24.6
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Table 3. DSC characteristics of retrograded starches
during steeping of sweet potato

Steeping Endothermal peak
period - .
(day) T, (C) T. (C) AH (cal/g)
0 43.1 68.5 0.24
2 49.5 732 042
4 455 544 0.09
7 459 65.3 0.24
10 48.0 61.1 0.30

Fqol| W MR wHEE £ 2 4, 7, 10

Zb2t 22.7%, 23.1%, 23.5%, 24.6% % £ 7)7ko] e
AL w3n= Zrlsle] 3l os HAA" e
oA eggE B ) ol A A8 adR
Ao Bowst hag A AdAskqich

10% &34-g 143 AL 52 3E85 22U 7t
Foll HEA, YA Fo2 ALY o Hyprel 33}

Aoz »yd ZE nAF Aol Ay YRAL k7t
A doju} Fig 2ol E slalde 1Em 339
Ago] Fulelel & o)t} Zeleznakd} Hoseney®¥+
A5} AR AlEo] Hdal 3-ghekql 50~60%%
esirt b A dolude 20% olste] At 90% ol
W A5} dojur) ko, o)2gt o] AR

AR sle) v FR3% A}l L Haslgct

Aol x5t B Qe Ajapgadals g o] 43k
e BaiEle] A Arel el Aio] i AA3E =
o2 o~ Wal ohz} ofPeHANL: AT 2 M
40~60TC ZHolA AAsH oluF o) §gFH o 1
Aetae] wel AHYICE A5 5 °]7] wf F-o]ct

Al zpFabd gbr)ol odt xaE WA AR k3EA
A% Table 35 2t} 2% %032—*_3 45.5~T73.2C ol
Ax wf$ Ege weokd Mgy ks Tfup AR
sl Bale) AR AL 024 cal/go 2 wstE A
HE-o A==z} 027 Cal/g°]‘ii‘3]~E HuWPHc} o
e Anpodc) e W A3 == 73
29ell5= 042 cal/ge. & 7‘7}3}1/}7} T3 4= 0.09
cal/ge ® 4% F 3 7, 10de+= 0.24 cal/g, 0.30
cal/ge 2 thA] Z7takdet. a-opzfebAlo] o8k x3}
5 £y det AL Frlste] DSCe obE A
Heich

8o WAAS g kdle fojHel&=(Tgsh
£5H(Tm) Aol 4 dojrf=d|*® Fol 7}5—‘4](1)133&'
cizen)z #43tn g FEIteke] g Wi o @
R g Rel st Werha] gt uhet E}E
F8-0] 35~65%< W, "o} vhe WAENA 7hAt
Z3br} & odofvdrhar Bhelel

o

3 5 48

Lin# Lineback®-e-

20| 3o 0jx= 2
AR AF] a°}“‘€}°}*‘l



642 g

Table 4. Degree of retrogradation of sweet potato
starches by c-amylase-iodine method
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Table 5. DSC characteristics of retrograded sweet
potato starches

Starches Degree of retrogradation(%)
SOD 20.3
SOE 20.3
S4D 23.5
S4E 22.7

SOD: Untreated starch gelatinized with dustilled water
SOE: Untreated starch gelatinized with sweet potato ex-
tract
S$4D: 4 day reacted starch gelatinized with distilled
water

S4E: 4 day reacted starch gelatinized with sweet potato
extract
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Starches
T. (€) T. (C) AH (cal/g)
SOD 489 67.6 0.33
SOE 54.1 68.4 0.03
S4D 511 65.7 0.24
S4E 499 58.4 0.06

SOD: Untreated starch gelatinized with distilled water
SOE: Untreated starch gelatinized with sweet potato ex-
tract

S4D: 4 day reacted starch gelatinized with distilled
water
S4E: 4 day reacted starch gelatinized with sweet potato
extract
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